Background. Fabry Disease is a rare, X-chromosomal inherited lysosomal storage disease with a consequent intracellular accumulation of neutral glycosphingolipids in various tissues. This can cause skin and ocular lessions, progressive renal, cardiac or cerebrovascular disorders. If a person in a family has Fabry disease, other family members including even extended relatives, may also be at risk. Case report. We presented three cases pointed out various manifestation of Fabry disease, that illustrate a possible cause for otherwise unexplained cardiac hypertrophy and various rhythm and conduction abnormalities. Conclusion. Although most symptoms begin in childhood, various manifestations often lead to misdiagnosis and clinical diagnosis is frequently delayed for many years, even decades. Enzyme replacement therapy has become available, pointing out the importance of early diagnosis so that treatment can be initiated before irreversible organ damage.
Introduction
Fabry disease (FD), also known as morbus AndersonFabry, is a rare X-chromosomal inherited lysosomal storage disease caused by mutations in the galactosidase alpha gene (GLA gene) that result in deficient activity of the lysosomal enzyme -galactosidase A. The ensuing enzyme deficiency results in intracellular accumulation of neutral glycosphingolipids (primarily globotriaosylceramide) in the vascular endothelium, particularly in kidneys, heart, nervous system, skin or in other cell types 1, 2 . The incidence of FD is estimated to range from 1 : 40,000 to 1 : 117,000 worldwide, but these figures likely underestimate the burden of disease because its manifestations often lead to misdiagnosis and underreporting 3 . Although most symptoms begin in childhood, clinical diagnosis is frequently delayed. Female carriers are at risk of developing disease, but this tends to be milder and more slowly progressive than in males. In males, symptoms can begin in the first decade of life with acroparesthesia and pain, febrile crises, hypohidrosis, heat intolerance, gastrointestinal disturbance and cutaneous angiokeratomas. From the second decade onward, patients can develop proteinuria and neurologic manifestations 4 . Data about enzyme replacement therapy suggest that it has the potential to attenuate and possibly reverse some aspects of organ involvement 5, 6 .
Case report
There is no documentation about index patient (grandmother), but there are data about her son from the second marriage -case 1, her granddaughter -case 2, as well as for her son from the first marriage -case 3 ( Figure 1 ). (Figure 2 ). The patient was normotensive, but echocardiogram revealed concentric hypertrophy of the left ventricle (interventricular septum thickness 1.5 cm, posterior wall thickness 1.4 cm in end-diastole) with normal ejection fraction. Then, signs of forgetfulness and dormancy has been noticed. Magnetic resonance imaging of the endocranium was without pathological findings. As palpitations repeated, the patient underwent ergometry (to the 3rd minute, 100W, Bruce protocol), with the normal finding. During laboratory screening proteinuria was also registered (997.3 mg/L; referent values < 140 mg/L) while creatinine levels were normal. Finally, data of positive family history of an early death of his half-brother raised suspicion of inherited disease. Blood tests to measure the level of alpha-galactosidase A activity were performed at the Institute of Medical Biochemistry, Clinical Center of Serbia, Belgrade, and revealed low activity (0.81 nmoL/h/mg, referent values > 60 nmoL/h/mg proteins from leucocytes). Measurement was repeated in Hamburg University Medical Center, Germany, which registered activity below its referent range (16.92 pmoL/spot; referent values 200-2000 pmoL/spot, from dried blood). A subsequent genetic analysis was performed in the University Medical Center, Ljubljana, Slovenia (genomic DNA was extracted from peripheral blood, DNA regions of the -galactosidase A gene were analyzed by polymerase chain reaction after amplifying each of -galactosidase A exons and sequencing the opposite strand), where a hemizygous nucletid substitution c.334C > G was registered, resulting in change of aminoacid arginine to glycine (p.R112G). This confirmed the diagnosis of FD (Table 1) .
Case 2 -the daughter of the case sensed paresthesia at the age of 14, now aware of inherited disease in the family, she went through ophthalmology evaluation which registered discrete signs of corneal opacities (cornea verticillata) and radial lens opacities. A subsequent genetic analysis was performed in Slovenia which confirmed nucletid substitution, as her father's findings. Case 3 -finally, family got the part of medical documentation of the grandmother's oldest son, of her first marriage, who at that time had started living with his father. The father noticed signs of intellectual deterioration, impared memory and lethargy in his late teens. The deterioration was progressive with new signs, such as balance disturbances and ataxia. Clinical investigation was performed in the United Kingdom (in 1982) where urine examination showed a markedly increased concentration of ceremide trihexoside and ceremide dihexoside while brain biopsy showed accumulation of Periodic acid-Schiff stain (PAS) positive, birefringent and sudanophilic material. Soon, at the age of 32, the patient died.
Discussion
Historically, FD has been believed to be a rare disease [1] [2] [3] . However, a recent study using an alphagalactosidase A assay on blood spots from 37,104 consecutive Italian male neonates, has demonstrated a prevalence of 0.03% and an incidence of alpha-galactosidase A deficiency of 1 in 3,100. These data are in accordance with the findings of studies that have reported a prevalence of 0.2-1.2% in patients with end-stage renal disease on hemodialysis and 4.9% in men with cryptogenic stroke 4 . Although many symptoms occur in childhood, a proper diagnosis can be delayed by as much as 10-15 years. Because of typical skin lesions, dermatologists are often the first to make the diagnosis. Cardiac involvement is present early in life, but is not detected clinically until the third or fourth decade 7, 8 . Cardiac abnormalities in FD are usually presented as left myocardial hypertrophy, various rhythm and conduction disturbances. In all cases with unexplained cause of cardiac hypertrophy or various rhythm and conduction abnormalities, always think about FD as a differential diagnosis. Enzyme replacement therapy (ERT) for FD was introduced in Europe in 2001. ERT has been shown to clear accumulated glycosphingolipids (Gb 3) in blood vessels as well as from other organs 9, 10 . ERT is recommended in all male with FD, children and female carrier with signs and symptoms of FD. Follow-up and additional studies are necessary to fully evaluate long term efficacy of ERT in children with FD 8, 10, 11 . There are no reliable data about the incidence of FD in Serbia, so further investigation and screening are desirable.
Conclusion
Although most symptoms begin in childhood, various manifestations often lead to misdiagnosis and confirmation of FD is frequently delayed. The incidence is obviously underestimated. Prenatal screening, screening of asymptomatic relatives and predictive testing provide an opportunity to detect preclinical disease and start treatment to prevent longterm complications. 
